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TABLE 2.— Fapor pressures at pyrheliometric stations on days when solar
radiation intensities were meastred.

‘Washington, D. C. Madison, Wis. Lincoln, Nebr. Santa Fe, N. Mex.
Date. {Sa.m.[8p.m.[| Date. [8a.m.[8p.m.{| Date. |8a.m.[8pm..|| Date. |$a.m.3p.m.
1918. {mm. | mm. || 1918. | mm.| mm. || 1918. [ mm.| mm. | 1018. { mm.| mm.
July 1 {11.3819.47 {| Julyl | 8.81 | 9.14 | July 1 | 9.83 | 9.14 July9{9.14| 7.04
2704704 2 {11.38 {12.24 2 13.13 |13.13 10{7.20}| 7.04

31 9.83 |10.59 5 114.10 |14.10 11 | 6,76 | 8.48 11 {8.48}| 7.20

6 (15.11 {12.68 6]9.83]6.76 19 13,13 [10.59 12 1 8.48| 6.50

8 | 9.47 110.21 8| 6.27 |11.81 24 (15,11 [17.87 13 {8.48| 7.04
917.2)] 9.47 10| 9.47 | 9.47 31 [12.68 |11.81 16 (9.14| 7.29

15 {12.68 [14.10 11 {10.21 | 9.14 . 171 6.27 | 4.75

16 [15.11 {14.60 3 . 181 8.18| 9.14

20 115.11 [16.20 19} 9.14 | 10.97

23 {18.79 1€ 22 | 9.14 | 10.59

24 116.20 (1 231914 | 7.57

25 |17.96 |14.60 21| 7.29| 7.57
251914 6.27

26 | 6.02 | 9.47

........ 20 1 5.48 | 8.48

cena 30| 9.14| 7.29

........ 31 (881} 914

TanLe 3.—Daily totals and departures of solar and sky radiation during
July, 1918.

| Gram-calories per square centimeter of horizontal surface.}

: Departures from Excess or deficiency
Daily totals. pnorm.nl. sinee first of month,
Day of month. Wash.
Wash. | Madl-| Lin- Wath-| Madi-| Lin- || W55 | Madt-| Lin-
ton. | son. coln. || (.2 | son coln. Jf ;o°" | son. coln.

eil. | el el eu. | eal. el el | eil. | el
626 67 181 R0 187 181 80 187
222 403

—229 446 362
- 851 305 502

690

730 645 742 100 162 180 349
6843 322 681 136 | —222 101 539 | — 42

622 538 310 18 | — 5] =270 855 | — 47 180
308 666 474 || —199 124 | —106 436 77 74
608 673 322 103 133 | —257 559 210 |— 183
436 673 165 [| — 68 134 | —413 491 — 596
393 737 708 || —110 200 131 381 544 {— 465
508 -

Decade departure........c.ccecenecrscacecenscanoanans —656 | — 13 [+ 580
grocal....[| —932 | +786 |+ 672
Excsss or deflciency since first of year............... roent. .|| —1.2 | +1.0 |+ 0.7

ABSORPTION AND RADIATION OF THE SOLAR ATMOS-
PHERE.!

By S. HiravAMA,

[Reprinted from Science Abstracts, Sect. A, June 29, 1918, §632.]

Computations of the transmission and radiation of the
solar atmosphere by Schuster’s method, using the recent
measurements at the Smithsonian Astrophysical Obser-
vafory, are compared with the results given by Biscoe
from the same material, but neglecting the effect of

1 Proc. Math. Phys. Soc., Tokyo, February, 1918, 9:238-240.
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radiation of the solar atmosphere. The tables of resid-
uals indicate that the observations are better repre-
sented than in Biscoe’s table. The coefficient of transmis-
sion increases gradually with the wave length. The
radiation due to the solar atmosphere is also tabulated;
it is about one-third of the whole radiation for short
wave lengths, and approaches to one-half as the wave
length increases. Assuming the effective temperature
of the sun to be 6,000° A., the temperature of the photo-
sphere is calculated to be about 7,040° A., and that of
the absorbing layer about 5,210° A.—C. P. Blutler).

INTERNAL TEMPERATURES OF THE SUN.!
By A. VERONNET.

[Reprinted from Science Ahstracts, fect. A, June 29, 1918, §633.]

An investigation is made of the law of densities oper-
ating on a gaseous mass of similar nature and at the
temperature of the sun, 6,000° A. The variation found
would be about 22° per kilometer, indicating that at a
certain depth a pressure of 11,000 atmospheres, and a
maximum temperature of 60,000° A. would combine to
confer on any gaseous masses the potentiality of explo-
sive expansion which when released might produce the
surface phenomena with which we are familiar.—
C. P. Blutler].

HALO PHENOMENA OBSERVED DURING JULY, 1918.
By WiLLis Ray Griea, Meteorologist.
[Dated: Aerolagical Division, Weather Bureau, Aug. 28, 1918.}

During recent years several brief studies of halos in
relation to weather ? . have appeared in the MoNTHLY
WeaTHER REVIEW, and, in addition, there have been
published from time to time detailed descriptions, with
sketches, of occurrences of the more unusual forms,
There has been, however, no systematic observation and
recording of halos in such manner as to render them
readily susceptible of summarization and intercompari-
son, without considerable labor on the part of the inves-
ticator. Moreover, comparatively few exact readings
of angular measurements have been made, and, as
pointed out by Besson,® these measurements are of the
utmost importance, particularly in the case of the circum-
horizontal arc, tangent arcs of the 22° halo, and other
rare forms. .

The recent establishment of several aerological sta-
stions, well distributed with respect to latitude, longitude,
and average cyclonic tracks, makes feasible the inaugu-
ration of a statistical study of these optical phenomena,
not only with a view to determining the relative fre-
quency of the various forms at different latitudes and by
months and seasons and their relation to pressure dis-
tribution and precipitation, but also with the hope of
adding to our knowledge concerning their angular meas-
urements, distances from the sun or moon, etc. These
stations are equipped with theodolites and smoked glasses
and are located in country districts, where conditions for
observation of this kind are at their best; moreover, the
work of obtaining free air records is noecessarily con-
ducted in the open, thereby making it easy for observers
to keep on the lookout for such phenomena. Accord-

1 Comptes Rendus, Paris, Jan. 21, 1918, 166:109-111,

2 See *“ Selected Bibliography”’ at end of paper on * Further Study of Halos In. Relation
to Weather,” by Howard . Martin, MONTHLY WEATHER REVIEW, Mar., 1018, 46:120.

3 Different Forms of Halos and their Observation, MONTHLY WEATHER REVIEW
July 1914, 42:436-446,
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ingly, suitable blank forms have been issued to these
stations and to certain others, the observers at which
have expressed a desire to cooperate, with instructions
to forward each month, beginning with July, 1918, a
report of the number of halos and associated forms
observed, together with such measurements as were
made; cioud, pressure, and precipitation notes, and
sketches of any remarkable appearances. It is purposed

MONTHLY WEATHER REVIEW.
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to publish in each number of the MoNTHLY WEATHER
REVIEW a brief but sufficiently complete summary of the
halos observed during that month. After a long series
of such observations has heen published, a more com-
prehensive summary and study of halos will be under-
taken than has heretofore been possible.

The monthly summary for July, 1918, is given in t e
following table:

TaBLe 1.—Halo phenomena observed during July, 1918.

Time of— Theodolite readings.
Alti- La.tl- Longi- .| Dis-

Station. tude. | tnds. | tuds. | Date- | Form observed. gins Redius| Redins |Lenglh | 180 | adior

Beginning.; Ending. Time. | inside. |outside.| of are. sﬁ;ﬁr sun or

moon. | 00D

m. o ’ L] ’
Droken Arrow, OKkla.*_ . ... . .cccceeererenns 233 |36 02|95 49 5| Solar halo, 22°...| 1:30p.m.| 2:55p.m.
Cincinnati, Ohlo....cc.ceeeimneieamriannnaenns 191 [ 39 06 | 84 30 3 | Solar halo,22°._| 11:40a.m.| 2:00 p.m.
21 } Solar halo, 22°_ .1 10:30 2. m.. | 11:15 a. m,
26 | Solar halo,22°.. | 6:46a.m.| S:10a.m,
Dayton, Ohio. ccceeemiiiemiimiiriieinnianane. 274 139 46 | 84 10 3 | Solar halo, 22° 1:15a.m. | 11:50 2. m. |,

4 | Solar halo, 22° :35 p.m, | 2:50 p.m.
5 | Solar halo, 22 15 8. m. | 10:40 8, m.
Solar halo, 22 a.m.| 12:30 p.m.

Drexel, Nebr. ... oeooiiiieeiiiiiicniiaaneas 3 41 20(96 1% FR T

Ellendals N. Dak.* 444 1 45 59 | 98 34| Nome. |cecceercecmencnnec]ocrercencce]aceaenanaad.n

Groesbeck, Tex.*. 141 131 30 )96 28

Leesburg, Ga*........... 31 47 |84 M| None. |oeoeeeeae]enecscnenee|omeeenannen

Madison, WiS.......cueememiniiiiiiiiieeanas 297 | 43 8 23 6 | Solar halo,22°.__( 11:10a. m.| 1:00 p.m.

12 | Solar halo,22°...| 1:45p.m.| 2:00p.m.
13 | Solar hnlo,22°_ ) 9:09a.m.| 9:30a. m.
17 | Solar halo,23°...| 2:25 p.m.| 9:00 p.m.
19 | Solar halo,22°...| 3:30 p.m.| 9:00 p.m.
Nashville, Tenn.........coceocemniemeiinnnnnn 186 | 36 10 | 86 47 19 | Solar halo, 22° 4:15p.m.| 5:00p.m.
Royal Center, Ind.*.......coooomneiienenaaold 2027140 53|%% 2 4| Solar halo,22°.. ) 7:10a.m.] $:30a m.
18 | Solar halo, 22°...| 11:15 a. m. | 12:10 p.m.
Clouds. Precipitation,
Degree of
Station. Date. | Colors.»* brightness ) Station pressure.
mount.| Xind. Tt)l‘;:c' Last previous ended. F!rstg;lé\::quent

Broken Arrow, Okla.¥. ... .. .. ...o..c.cceaaa.ld & (l)?. Y. 5:35 2. m., 10th.

Cineinnatf, Ohlo......c.cvermiieriianiiiannn... 8 {G.' : 8:44 . m., 7th.

. 21 | R. 3:43 p. m., 22d.
2 {R.
G. 1:41 p. m., 26th,

Dayton, Ohlo......ccvvcumenemimnmacanciaanennn. E: 31 PR :4% p, m., 5th.

41.... :48 p. m., 5th.
51..... :48 p. m., 6th.
21 §...... :50 a, m., 22d.

Drexel, Nebr.®. .......ccccavniiceancmacicncennne Joo) T I PR SR IPIoN [PRPRIPN PRI MR P

Ellendale, N, Dak.*.. . None. !......

Qroesheck, TeX.® .o .ceerennnccananaracncnasae] NORG, |.ooas.

Leesburg, Ga.*.......cccciviarvcarsnannecenanaaa.] NODO. |oo.oe.

Madi30n, WiSee..orerreienricncaencncnarerenans [+ J f 8:40 p. m., 6th.
12| Rueurnen.. % 2:12 p, m,, 14th,
13| Ruonnn. i _______ 2:12 p. m., 14th.
17| Raueene.o i 8| Gi.8t..... Stationary...... 843 p. m., 16¢h.... | 10:33 a.m., 23d.
19| R......... Brilliant..... 2! Ci.St..... .| Stationary.. .| 6:42 p, m., 16th. .} 10:33 a.m., 23d.

Nashville, Tenn N wlo g Ci.8t..... nw....| Stationary.. .| 10:46a. m., 8th.._._.| 2:20 p. m., 16th.

Royal Center, Ind.* 4|R. 9 10:50 . m., 2d°° 20000 10:55 8. m., Sth.
15| B, { (15 .| D.N.p., 16th .| 5:35 p. m., 23d.

* Aerological station.

** Beginning with part nearest sun or moon: R, red; O, orange, ete.



